This study considers for the first time the role of rising import competition on employment in Vietnam. Using a time differenced and instrumental variables approach, our study shows that import competition results in employment contraction. Firms operating in industries that face greater import competition have reduced employment. We also find strong evidence of a negative impact of import competition for small and very small firms, as well as in the period before Vietnam's World Trade Organization (WTO) accession. Our results also reveal that previous studies at the industry-level can provide biased estimates because of not controlling for the heterogeneity of firm characteristics.
Introduction
International trade in the early twenty-first century has been characterised by the boom in Chinese exports. As a result, customers around the world have enjoyed lower prices, especially for low-tech products. However, increases in Chinese exports may have adversely affected countries or industries that produce similar products.
Vietnam may have experienced more impact from cheap imports from China, as its neighbour. As shown in Appendix 2, Vietnam's imports through world trade increased from 0.22% in 1998 to 0.6% in 2009, but Vietnam's imports from China have risen even faster. They stood at 4% of total Vietnamese imports in 1998, but rose to almost 25% in recent years. The context of fast rising imports motivates us to consider whether and how local firm employment has adjusted to rising import penetration in Vietnam. If employment is negatively affected by import competition, it might raise some concerns about national economic security, 1 given the country's increasing economic integration. The impact of rising imports on employment has been widely researched, particularly in labour-intensive tradable industries. Empirical studies on developed economies such as the US, UK and Belgium show consistent evidence of a negative impact of imports on employment (David, Dorn, & Hanson, 2013; Mion & Zhu, 2013) ; however, evidence for KEYWORDS import competition; employment; economic security; firms; vietnam developing economies is limited. In addition, the commonality in such studies is that they often look at only import competition from China because, like Vietnam, imports from China into many countries have increased faster than any other country in recent decades.
Cross-industry comparisons show that rising imports lead to employment reduction (David et al., 2013; Revenga, 1992; Sen, 2009; Tomiura, 2003) . They show that workers in industries facing higher competition from imports have a higher risk of losing their jobs. However, studies at the country-or industry-level may not detect the real impacts of imports on employment. Trade liberalisation may not necessarily lead to employment reduction because import employment contraction can be offset by export-driven employment expansion. More importantly, the studies using industry or country-level have shortcomings. First, controlling for the characteristics of heterogeneity of firms in the economy is impossible by using aggregated data (Kasahara & Rodrigue, 2008) . Furthermore, Halpern, Koren, and Szeidl (2005) show that the studies at macro-level may suffer from the problems of omitted variable and reserve causality.
With the availability of micro data, the literature is turning to firm-level analysis to verify the mechanism of how import affects employment. However, findings are mixed. Some found a positive effect in some countries (e.g., Ibsen, Warzynski, & Westergård-Nielsen, 2009 ) but others indicated a negative effect in other countries (e.g., Edwards & Jenkins, 2015) . The lack of clarity about the link between import penetration and firm employment at firm-level is another motivation for us to study this topic in Vietnam. Vietnam is an interesting case of a lower-level of economic advancement, but has experienced economic transition and strong growth in both imports and exports since signing the bilateral trade agreement with the US in 2001 and gaining World Trade Organization (WTO) accession in 2007. To the best of our knowledge, no work has been done about the impact of imports on employment at firm-level.
A common belief in Vietnam is that there is a positive but insignificant impact of import competition on employment growth (e.g., Kien & Heo, 2009 ). However, we argue that the studies based on aggregated data can be biased if the heterogeneity of firm characteristics is not controlled for. Hence, the present study is expected to have a number of unique contributions to the literature. First, it draws upon a unique panel data set to provide the first evidence at the firm-level of the impact of import competition on employment in Vietnam. Second, a challenge in empirical studies of the impact of imports on employment relates to biased estimates possibly due to unobserved characteristics and potentially endogenous imports. These are overcome by using a combination of time-differenced and instrumental variable estimations.
The remainder of the article is in four parts. Section 2 provides the background of import activities in Vietnam. Section 3 explains data sources and the methodology, while Section 4 discusses the empirical results. The final section summarises the main findings.
The background of import activities in Vietnam
This part will provide an overview of import activities in Vietnam. In terms of measuring the openness of the economy, the ratio of trade over GDP is a popular index measuring the integration of the economy. As displayed in Figure 1 , this ratio increased nearly twice (from near 97% in 2000 to approximately 155% in 2010). This suggests that on one hand, the degree of integration of the Vietnamese economy is becoming greater, and the economic growth depends on the value of exports and imports. On the other hand, the economy can be easily vulnerable to external shocks.
Using Standard International Trade Classification (SITC) classification of the UN, as displayed in Table 1 , the structure of using SITC classifications of import has not changed much through the research period. For example, primary products account for nearly 24% in 1995, while the share of goods in manufacturing sectors is over 76%. However, the picture is not much different after 15 years. The share of import manufacturing goods reached over 75% in 2010, while primary goods is nearly constant and occupied 23% in total import value at the same time. Taking a closer look, a striking feature within patterns of manufacturing import is to focus on machinery and tools goods. These are classified as Section 7 on the SITC, including manufacture and transport equipment that accounted for nearly 30% in the imported manufactured products. In contrast, the value of miscellaneous manufactured articles witnessed a significant decrease from nearly 14% to nearly 5% in 2010. With regards to the geographical profile of imports, before renovation, the majority of Vietnam's trade was to countries in the Council for Mutual Economic Assistance (CMEA) (Athukorala, 2009) . Since the reform period, Vietnam has developed trade relationships with many countries and territories. Specifically, Table 2 displays the import destination of Vietnamese goods to various countries and country groups. Imports from Association of Southeast Asian Nations (ASEAN) countries remained unchanged much between 1995 and 2005. Although the share of importing goods from ASEAN had a decreasing trend in the recent period, it still absorbed nearly a fifth of total imports. Vietnam absorbed the majority of goods from countries in Asia-Pacific Economic Cooperation (APEC). For example, Vietnamese imports from the US increased significantly from over 1% in 1995 to nearly 5% in 2010. This may be due to the bilateral trade agreement between Vietnam and the US (VN-US BTA) effective since 2001. Chinese goods into Vietnamese markets witnessed a significant increase in the period. Besides China, Japan still was one of largest exporters to Vietnam, in spite of a decreasing tendency in the research period. Because of the unavailability of services import data, this study focuses only on the manufacturing sector. In addition, the tax code is used as firm identifiers to merge the data, and hence firms without a tax code for some reason, such as missing data or infant firms, are removed.
Econometric strategies for the impacts of import penetration on firm employment
In order to investigate the impact of import penetration on the employment of firms, the empirical specification follows the standard theoretical model and is as follows: 3 where lnL ijt is natural log of employment, and import penetration (imp_pen jt ) is measured as the proportion of imports over sales of industry j at time t. Increased import penetration is a proxy for competitive pressure on domestic firms that may induce either technical changes such as Research and Development (R&D) and innovation, firm productivity or a crowding out effect, then firm employment. The term W ijt is the average wage, while Q it is real output. Model (1) also controls for variables such as firm ownership to control for employment differences among types of ownership, and dummies for Industry (λ j ), firms (λ i ) and year (λ t ) fixed effects which allow to account for unobservable technology shocks and other macroeconomic shocks.
Considering the role of import penetration on employment faces two potential biases, namely unobservable characteristics and the potential endogeneity of imports. As a result, besides the estimation of the benchmark, we use time-differenced specifications to remove the bias from unobserved characteristics or at least from time-invariant unobserved factors. The model is specified as below.
Equation (2) is estimated in time-differenced specifications that regresses changes in the logarithm of firm employment against changes in log of factor inputs and (lagged) import penetration. The industry and firm-level variation are removed through the differencing process. It is noted that estimations on the basis of longer changes capture persistent changes (1)
ΔlnL ijt = + Δ 1 imp_pen jt + 2 ΔlnQ ijt + 3 ΔlnW ijt + 4 ownership ijt + t + U ijt better and mitigate the effect by noise that biases the coefficients towards zero (Griliches & Hausman, 1986) . Therefore, estimates using changes over two or three years will be conducted instead of one-year difference specification. 4 However, the results from model (2) are still biased due to the potential endogeneity of imports. Our identification strategy to deal with the endogeneity is to exploit the exogenous shocks to Vietnam's imports. In the last decade Vietnam signed many foreign trade agreements (FTAs) with its key trade partners, particularly with China in 2004 when Vietnam was a member of ASEAN. 5 The event of China's accession to WTO in 2001 may have been a big shock to Vietnam's imports. These then motivates us to use China's export (to the world) as a suitable instrument candidate for our identification strategy, because China's export may meet two conditions for a good instrument, namely relevance, such that corrvariance (Vietnam import, China's exports) ≠ 0, and exclusion (validity), such that Corrvariance (Firm employment, China's exports) = 0.
China's export penetration may not be directly correlated with Vietnamese firms' employment. The increasing import share to Vietnam from China seems to be exogenous (to Vietnamese firm employment) and determined by the fast-growing exports of China to the world in the 2000s (see Appendices 1 and 2). Hence, we may model Vietnam's import penetration as a function of China's exports, either in levels or changes as seen in equations (3) and (4):
We also use a lag length (k) to allow for reverse causality and firms' dynamic response to import competition.
Finally, we further investigate by estimating equation 2, with all variables included as k-period changes, and import penetration variables lagged by m periods. Lagged changes are used to ensure that import penetration changes are predetermined relative to current planned employment changes, and to allow for the possibility that the effect on employment may take time to have an effect. In addition, it has the potential to reduce the reverse causality between import penetration and employment growth. We then combine level and time-differences with the instrument variable method to further consolidate our findings:
All equations are estimated with standard errors clustered by industry and year to allow for the fact that measured import penetration does not vary within industry and year (Moulton, 1990) . 
Empirical results and discussion

The basic estimation
The impact of import competition on the employment of firms is estimated by using ordinary least squares (OLS) for the entire sample. The estimated results from column 1 of Table  3 display that all estimated coefficients have their expected signs. For example, while output
has a positive impact on the number of employees created, average wages have a negative effect. In addition, all variables are significant at the 1% level.
In a first attempt to control for unobserved time-invariant characteristics, a fixed effect model is also estimated. The results from column 2 of Table 3 reveal that the statistical significance and expected signs of variables do not change compared to OLS estimates. However, the estimated coefficients of output fall, but the coefficients on both wages and import penetration show an increasing trend.
In order to explore further possible bias from unobserved time-invariant variables and to reduce the problem of serial correlation, the model of time-differenced specification is regressed. The results, reported in columns 3 and 4 of Table 3 , reveal little change, although there are changes in the magnitude of the estimated coefficients. This implies that our reports are robust through various estimations.
Evidences of a negative linkage between wages and firm employment, and a positive impact of output in the level of labour demand are also recorded in other studies in various countries. For example, using the existence of panel data in the UK in the 1979-1991 period, Greenaway, Hine, and Wright (1999) examine the effects of output and wages on employments in the UK. They find that a decrease in outputs leads to a lower level of labour demand. However, reductions in employment couple with an increase in wages.
In terms of the impact of the main variable of interest, the empirical results indicate a statistically significant and negative influence of increased import penetration on employment change. The empirical evidence is also in line with recent studies (e.g., Edwards, 2004; Jenkins & Sen, 2006) . They concluded that rising import penetration has a significantly negative impact on employment growth. A negative impact of imports on employment can be explained as follow. The Vietnamese economy is numerically dominated by SMEs, with 96% of the total number of enterprises that typically have limited technology and a low level of development (Cuong, Sang, & Anh, 2007; Doan, Nguyen, Vu, Tran, & Lim, 2016; Vu, Holmes, Tran, & Lim, 2016) ). As a result, cheap imports with similar technology, especially from China, may create intensified competition within industries, and Vietnamese firms face higher direct competition Table 3 . Effects of import penetration on firm employment (2000-2009) a . a one may worry that multi-collinearity may be a problem for our model. however, the results reveal that the highest viF is 3.1 and the average of viFs is 1.30, implying that multi-collinearity may not be the problem in current study. notes: the dependent variable is the natural log of labour. clustered (by year and ind4) standard errors are in parentheses. + significant at 10%; * significant at 5%; ** significant at 1%. k represents time length-differences; 'k=0' indicates levels. all models control for year, two-digit industry dummies. ∆ k is k-year differences. switching industry was corrected to allow for fixed effects within industry (ind4) and also correctly clustering. source: authors' own calculation from Gso (2000 Gso ( -2009 pressure from imports especially from China. Consequently, Imports may displace domestic production, and this in turn may have negative effects on firm employment. These findings, however, are inconsistent with the empirical evidence of Kien and Heo (2009) , who suggest that import penetration has a positive and insignificant effect on employment. One reason for the different finding of Kien and Heo (2009) could be that their study results are based on industry-level data, which is more likely to suffer from bias by using aggregated data (Kasahara & Rodrigue, 2008) . Meanwhile, our study is based on firm-level data that capture firm heterogeneity. The divergence in results between the current article and previous studies may be because of the difference in the sample periods. For example, this study is conducted in the period 2000-2009, while Kien and Heo (2009) employ a sample over the 1999-2004 period.
As discussed previously, the inclusion of concurrent import penetration variables in Table  3 may result in endogeneity bias. However, these results provide baseline estimates and also some first evidence of the impact of import penetration on employment. All regressions include industry and year effects, so the estimated impact of import penetration reflects the association between changes in employment and import penetration over time within industries. In the next section, we re-investigate the relationship by using the instrumental variable approach to consolidate our findings.
Instrumental variable approach
In a further investigation, in order to mitigate endogeneity bias and reduce the influence of volatile short-term fluctuations, our preferred specification for time differences uses lagged values of changes in import penetration to ensure that changes in import penetration happened prior to the changes in employment.
Using the OLS estimation for time-differenced specification, results in column 1 of Table 4 show that import penetration has a negative and statistically significant impact on employment Table 4 . Effects of import penetration on employment, 2000-2009. notes: the dependent variable is the two-year difference in log of labour. clustered (by year and ind4) standard errors are in parentheses. + significant at 10%; * significant at 5%; ** significant at 1%. k represents time length-differences; 'k=0' indicates levels. all models control for year, two-digit industry dummies. ∆ k is k-year differences. switching industry was corrected to allow for fixed effect within industry (ind4) and also correctly clustering. source: authors' own calculation from Gso (2000-2009) and the Un comtrade database.
VARIABLES OLS
IV estimation-GMM method 0.99 test for instrument equal zero in the 1st stage, F-val (P-val) 1.2e+07 (0.0000) aR test, chi2(1) (P-value in bracket) 9.4** (0.002) growth. The results are robust to instrumental variable estimations (column 2 of Table 4 ). Using invalid and weak instrumental variables will lead to upward biased results (Stock & Yogo, 2002) , and therefore, the econometric background for our instrumental variables is formed based on statistical tests. The first stage partial R-squared is 0.99 with P-value of 0.0000, rejecting the hypothesis of a weak instrument at the 1% level. In addition, the value of the Anderson and Robin (AR) statistic is 9.4, with a P-value of 0.002, As reported by IV estimations, we still find a negative impact of import penetration on employment growth. Specifically, if import penetration increases 1%, then employment will be reduced by 0.27%, keeping all other things constant.
Decomposing effects by firm size, before and after WTO accession
The effect of import penetration on employment may also be heterogeneous across firm size groups. Firm size can represent the differences in efficiency and firm competitiveness (Jovanovic, 1982) . Hence, we consider the linkage between imports and firm employment in sub-samples according to firm size. Columns 1-3 of Table 3 show various estimations for different groups of firms: small, medium and large firms. The estimates are shown in Table 3 the overall negative estimated impact of import penetration is clearly evident. Meanwhile the estimates for larger firms with 200 or more employees have positive effects, but are statistically insignificant. This may be because larger firms with larger capital and We also investigate the impact of imports on firm employment on the different technology level sectors (see appendix 4 for the classification). however, the results do not change much about the quality, and are available on requests. notes: the dependent variable is the two-year difference in log of labour. clustered (by year and ind4) standard errors are in parentheses. * significant at 5%; ** significant at 1%. k represents time length-differences; 'k=0' indicates levels. all models control for year, two-digit industry dummies. ∆ k is k-year differences. switching industry was corrected to allow for fixed effect within industry (ind4) and also correctly clustering. tech levels are low, medium, and high technology. source: authors' own calculation from Gso (2000 Gso ( -2009 resources can face better with competition in imports. However, small-and medium-sized enterprises in Vietnam often have limited capital, resources and technology (Cuong et al., 2007; Rand, 2007) . Hence, small and very small firms might be crowded out by cheaper and better quality from imports. Also, regressions for period before and after WTO accession are undertaken. As shown by column (5) and (6) of Table 5 , the results of a negative impact of imports on firm employment are observed in the period before WTO accession period. However, the estimated coefficient of such impact becomes insignificant after Vietnam's accession into WTO. This may be explained by the fact that before WTO period, imports witnessed a strong growth, but there is an up and down variation of imports after WTO accession, and hence this may affect the role of imports in local firm employment.
Conclusion
This article examined how firm employment is affected by increasing import penetration in the Vietnam manufacturing sector. Based on an unbalanced panel data set spanning 2000-2009, we identify the effect of import penetration on employment growth by examining within-industry and within-firm variation. Our study shows that on average, firms' exposure to increasing import penetration leads to lower employment. This in turn might have negative effects on national economic security. The results are robust to different estimation approaches which allow us to address biases caused by omitted variables and the endogeneity of import penetration.
This article clarifies the impact of import competition on employment using unique micro data on Vietnamese firms. Many studies have dealt with the effects of import competition on employment, but most use macro-level data on the countries or industries. As a result, their results fail to clarify whether the effects on employment are positive or negative. Also, our results imply that the impact of import penetration on employment growth at an aggregated level (e.g., national-or industry-level) would be biased when failing to control for the heterogeneity of firm characteristics. This article demonstrates that the use of rare micro panel data set on Vietnamese firms, coupled with time-differenced instrumental variables methods, to consider the effects of import competition on employment brings about a result that overcomes the shortcomings of the previous studies by controlling for the heterogeneity of firms and endogeneity problems.
There are some caveats in this study. For example, the impact of imports on employment can be different depending on imports of final or intermediate goods. In addition, the impact of imports on employment may differ according to whether imports come from developing or developed countries. The impact also may be different if considering the impact of imports on employment through supply chains. However, the data limitations prevent us from doing such scenarios, and these are avenues for further study.
Notes
1. Unemployment is a component of national economic security, see more: http://ecocritique. free.fr/ilohappy.pdf 2. To replicate the results, concording programme and dofile are available on request. 3. The foundation for the theoretical model is set out in Appendix 4. 4. However, losing more observations is the cost of using of longer time differencing (e.g., threeand four-year difference). As a result, the main model for our time-differencing specification is two-year differenced estimation. 5. The agreement on Trade in goods of the China-ASEAN FTA entered into force in July 2005, and the agreement on trade in services came into effect in July 2007. In August 2009, the two parties signed the agreement on Investment. 6. Clustering may be still problematic if the number of clusters (industry-years) is small relative to the units per cluster. Cameron, Gelbach, and Miller (2008) suggest cluster bootstrapping techniques for inference. We tried both clustered and clustered bootstrapping for our main estimates and found very similar estimated standard errors. We report clustered standard errors in the article.
Appendix 2. vietnamese imports from the world and china. source: Un comtrade and Gso website, column 3 is calculated from column 2 so it is nominal growth rates.
